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Effect of Closing theGIWW Below Corpus Christi Bay on Expenditures for
Transportation Service

Introduction

TheGulfIntracoastalWaterway(GIWW) is a 1300mile transportationarterythat

extendsfrom nearBrownsville,Texasto St. Marks,Florida. TheTexasportionofthis protected

waterwayextendsfrom theTexas/LouisianabordernearOrange,Texasto Port Isabelnear

Brownsville. This waterwaylinks Texasportswith otherGulfportsandthe inlandwaterway

systemoftheUnitedStatesviashallowdraftbargetransportation(Figure1). This studyfocuses

on theeconomicimplicationsofabandoningtheGIWW belowCorpusChristi Bay (Figure2). In

particular,theobjectiveofthis portionofthestudy is to estimatethechangein expendituresfor

transportationservicethat would likely resultif firms no longerhad accessto thisportionofthe

GIWW.

ResearchProcedure

Fourscenariosaredevelopedandevaluatedfor purposesofaccomplishingstudy

objectives. Thefirst scenarioattemptsto measuretotal transportcostassociatedwith thecurrent

shallowdraft bargetransportationsystemthattraversestheGIWW below CorpusChristi Bay.

This transportcostestimatewill serveasabenchmarkor baselineestimateto becomparedwith

transportcostsofthesecondscenario.Thesecondscenarioattemptsto measuretotal

transportationcostsofalternativemodeandmodecombinationsthat would likely be adoptedif

theGIWW belowCorpusChristi Bay wereto be closed. Total transportationcostsfrom

scenarios1 and2 will becontrastedto offer insighton thetransportationcostbenefits



Figure1. InlandNavigationSystemof UnitedStates
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Figure 2. The GIWW Below Corpus Christi Bay
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associatedwith the examinedportion oftheGIWW. It is assumedthatthe measuredchangein

transportcosts(scenario1 vs. scenario2) would approximatethechangein expendituresfor

transportationservices.Becauseofa recentlyproposedrefinedpetroleumpipelinethat is to

connectrefineriesin theCorpusChristiareato thelower Rio GrandeValley it wasnecessaryto

developtwo additionalscenarios.Thethird scenariois designedto estimatetherefined

petroleumproductmarketshareandtotal transportcostsofshallowdraft bargeoperationsgiven

theintroductionoftheproposedpipeline. Thefourth scenarioattemptsto measuretotal transport

costsofalternativetransportmodesandmodecombinationsthatwould likely resultwith closure

oftheGIWW belowCorpusChristiBay givenoperationoftheproposedpipeline.By contrasting

scenarios3 and4, thetransportationcostsavingsoftheshallowdraft bargesystemoperating

belowCorpusChristiBay canbe evaluatedin view ofthe proposedrefinedpetroleumproduct

pipeline.

Transhipmentmodelswill beconstructedfor scenarios2, 3, and4. Thesolutionto the

transhipmentmodelswill beobtainedto identify total transportationcostandleast-costflow

patterns.Theestimatedbenchmarkcosts(scenario1) andprojectedcostsfor scenarios2, 3, and

4 will be contrastedfor purposesofestimatingthetransportationcostbenefitsassociatedwith the

GIWW belowCorpusChristi Bay. In particular,the estimatedbenchmarkcosts(scenario1) will

be contrastedwith costsassociatedwith scenario2 to measurethetransportationcostsavings

associatedwith the shallowdraftbargesystemoperatingon theGIWW below CorpusChristi

Bay giventhecurrenttransportationenvironment,i.e., absenttheproposedpipelinethatis to

connectCorpusChristi to the lower Rio GrandeValley. Scenarios3 and4 will becontrastedto
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estimatetransportationcostsavingsfor refinedpetroleumproductsthatresultfrom shallowdraft

bargeoperationson theGIWW giventheoperationof theproposedpipeline.

All barge,rail andtruck costestimateswill beobtainedwith theReebietransportation

costingmodelswhile oceanbargecostswill beobtainedby updatingexistingoff-shorebarge

costbudgets.Pipelinecosts/tariffswill beestimatedin consultationwith industrypersonnel.

InterregionalTradeFlowsInvolving AffectedPortionof GIWW

TheWaterborneCommerceStatisticsshowanaverageof 2.25 million tonsof freight

transportedvia theGIWW belowCorpusChristi, Texasduringthe 1994-1996period(Table 1).

Approximately83 percentofthetonnageoriginatedon otherportionsoftheUnited Statesinland

waterwaysystemandwastransportedto the studiedsegment,thusrepresentingadownbound

move. Theremaining17 percentof tonnageoriginatedon theaffectedsegmentandwas

transportedto destinationsonotherportionsoftheU.S. inlandwaterways,thusan upbound

movement(Table 1). Therewerenosignificantintrasegmentmovementsof freight on the

GIWW below CorpusChristi during the 1994-1996period.

To developperspectiveon variousregionsoftheUnitedStatesthat tradewith thesouth

Texasregionviabargetransportation,the WaterborneCommercedatarelatingflows was

segregatedinto downboundmovements(tonnagedestinedforthe GIWW), upboundmovements

(tonnageshippedfrom GIWW) andassociatedstatesinvolved in theseflows. Theanalysis

showedTexasoriginatedabout85 percentofthetonnagedestinedfor theGIWW (downbound)

whileLouisianaandPennsylvaniaoriginatedabout9 and3 percent,respectively.Louisianawas

foundto be theprimarydestinationfor commerceshippedfrom theaffectedportion(upbound)of
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Table 1. Estimated Interregional Trade Flows Involving the GIWW Below Corpus Christi Bay
(1,000short tons)

Texas

Louisiana

Pennsylvania

Mississippi

WestVirginia

Tennessee

Indiana

Iowa

Missouri

Arkansas

Illinois

Kentucky

Other

Total

1996

1,627

124

63

11

11

0

14

3

0

2

7

21

10

1,893

%

85.9

6.6

3.3

0.6

0.6

0.0

0.7

0.2

0.0

0.1

0.4

1.1

0.5

100.0

Origin of Traffic Shippedto GIWW (Downbound)

1994 % 1995 %

1,660 84.0 1,458 84.2

203 10.3 157 9.0

35 1.7 60 3.5

32 1.6 14 0.8

12 0.6 10 0.6

11 0.6 1 0.1

7 0.4 0 0.0

6 0.3 1 0.1

4 0.2 5 0.3

2 0.1 21 1.2

2 0.1 0 0.0

2 0.1 0 0.0

0 0.0 4 0.2

1,976 100.0 1,731 100.0

Destinationof Traffic Shippedfrom GIWW (Upbound)

1994 % 1995 %

226 55.4 166 40.6

130 31.9 200 49.0

33 8.2 29 7.1

14 3.4 7 1.7

2 0.5 3 0.7

Louisiana

Texas

Tennessee

Illinois

Pennsylvania

1996

153

111

27

%

46.1

33.4

8.2

17 5.1

0 0.0

Ohio 0 0.0 0 0.0 7 2.1

Kentucky 1 0.2 0 0.0 3 0.9

Alabama 0 0.0 3 0.7 11 3.3

Indiana 1 0.2 1 0.2 3 0.9

Other 1 0.2 0 0.0 0 0.0

Total 408 100.0 409 100.0 332 100.0

Source: WaterborneCommerceStatisticsobtainedfrom WaterborneCommerceStatisticsCenter,
NewOrleans,Louisiana
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theGJWWwith a47 percentshare. Texasrankedasthesecondmostimportantdestinationfor

shipmentswith a 38 percentsharefollowed by Tennessee(8 percent)andIllinois (3 percent).

Clearly,Texasis the leadingtradingpartnerwith the southTexasregion. In particular,about77

percentofthe barge-transportedtraffic on theGIWW belowCorpusChristi involvestradewith

otherTexasregionswhile 15 percentinvolvestradewith Louisiana.

Duringthe 1994-1996study period,about51 percentoftheannualtonnage(2.25million

tons)transportedvia thestudiedportionofthe GIWW waseitheroriginatedorterminatedat the

Port ofBrownsvillewhile thePort ofHarlingenoriginated/terminatedabout43 percentof all

traffic. Remainingtonnagetransportedvia thestudiedportionoftheGIWW

originated/terminatedatthe PortofIsabel(5 percent)andPort Mansfield(1 percent).

Major Commodity/ProductFlows onGIWW

This sectionoffersinsightonmajorcommodity/productflows on theGIWW below

CorpusChristi, Texasoverthe 1994-1996period. Thedescriptiveanalysisexaminesmajor

commodity/productgroupswhich representdownboundandupboundmovements.Initial focus

is on thedownboundmovementwhich representsabout73 percentof total transportedtonnage

(Table2).

DownboundFlows

About 75 percentofthedownboundtonnagewasrefinedpetroleumproducts;about80

percentof this tonnagewasgasolinewith the remainingdieseland fueloil (16 percent)and

lubricatingoil (4 percent)(Table2). Thebulk of the refinedpetroleumproductsoriginate in
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CorpusChristi andtheHouston,Galveston,TexasCity andBaytown,Texasarea. In particular,

CorpusChristi refineriesshipabout93 percentofthesouthboundrefinedpetroleumproduct

while otherTexasrefineriesship about5 percent. Remainingrefinedpetroleumproducts

originatein Louisianaandthe upperreachesof theOhio River(Pennsylvania,Ohio andWest

Virginia). An estimated55 percentof therefinedpetroleumproductsweredestinedto theportat

Brownsvillewith theremainder(45percent)transportedto theHarlingenarea.

Duringthe 1994-1996studyperiod,about10 percentofthedownboundmovementwas

comprisedofsandandgravel. About 95 percentofthis tonnageoriginatedon theGuadalupe

RivernearVictoria, Texas. Theprimarydestinationfor thesedownboundmovementswasPort

Isabelwhich receivedabout75 percentofall sandandgravelshipments.

Primaryiron andsteelproductswereestimatedto makeup about7 percentofall

downboundmovements.This groupingincludedspooisof flat-rolledsteel,metal ingotsandpig

iron. Virtually all productsmovedto Brownsvillefor subsequentexportto Mexico. About half

of theseproductsoriginatedon theupperreachesoftheOhioRiverandtheMonongahelaRiver

(Pennsylvania,WestVirginia, Ohio). Louisianasuppliedabout37 percentof thetotal supplyof

theseproductswhile theremainingsuppliesoriginatedin Texas(8 percent)andIllinois (5

percent).

Liquid anddryfertilizerscomprisedabout6 percentof thedownboundtonnageand

becauseofdroughtin the lower Rio GrandeValley duringaportionofthe 1994-1996study

period,theestimated6 percentsharemaybebelow thehistoricalaverage.About 60 percentof

all fertilizer flows originatedin LouisianaandMississippi with the remaining40 percentshipped

from Texasorigins.
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Table 2. Origin and Destinationof Barge-Transported Downbound Trade Flows Involving the GIWW Below Corpus
Christi Bay for Major Commodity/Product Groups

Downbound Movements

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

Gasoline CorpusChristi, TX Harlingen,TX 466,901 537,882 468,087

CorpusChristi, TX Brownsville,TX 593,258 494,557 510,485

Houston,TX Brownsville,TX 37,130 6,654 16,951

TexasCity, TX Harlingen,TX 0 0 6,954

Houston,TX Harlingen,TX 3,347 6,034 0

Galveston,TX Brownsville,TX 23,614 0 0

TOTALS 1,124,250 1,045,127 1,002,477

Diesel CorpusChristi, TX Harlingen,TX 115,028 29,421 110,811

CorpusChristi, TX Brownsville,TX 12,765 98,156 96,274

Houston,TX Brownsville,TX 17,826 3,000 0

TOTALS 145,619 130,577 207,085

Fuel Oil CorpusChristi,TX Harlingen,TX 0 7,396 14,164

CorpusChristi,TX Brownsville,TX 1,504 2,858 113,700

(continuedon nextpage)
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Table 2. Continued.

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

Fuel Oil Houston,TX Brownsville,TX 339 0 0

CorpusChristi, TX Brownsville,TX 4,044 2,037 0

TOTALS 5,887 12,291 127,864

LubricatingOil Louisiana Brownsville, TX 2,923 3,384 3,302

Louisiana Brownsville,TX 912 7,500 7,200

Houston,TX Brownsville,TX 7,664 16,318 35,823

Ohio Brownsville,TX 8,066 10,044 10,340

Pennsylvania Brownsville,TX 6,842 2,788 10,102

Port Arthur, TX Brownsville,TX 4,611 3,812 0

Beaumont,TX Brownsville,TX 0 4,427 24,000

Illinois Brownsville,TX 0 0 1,450

TOTALS 31,018 48,273 92,217

Dry FertilizerandOtherChemicals Louisiana Harlingen,TX 15,856 4,785 0

Louisiana Brownsville,TX 4,542 0 5,931

. TOTALS 20,398 4,785 5,931

(continuedon nextpage)
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Table 2. Continued.

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

Liquid FertilizerandOtherChemicals Louisiana Harlingen,TX 0 51,603 52,800

Houston,TX Brownsville,TX 89,999 11,200 5,396

Matagorda,TX Brownsville,TX 14,226 0 0

Mississippi Brownsville,TX 12,056 14,101 10,068

TexasCity, TX Harlingen,TX 0 14,943 6,900

Louisiana Brownsville,TX 36,852 6,345 0

TOTALS 153,133 98,192 75,164

SandandGravel Louisiana Harlingen,TX 4,854 0 0

CorpusChristi, TX PortIsabel,TX 5,191 0 0

Victoria, TX PortIsabel,TX 193,161 125,422 110,296

Victoria, TX Harlingen,TX 0 55,057 44,651

Louisiana Brownsville,TX 13,422 4,866 3,379

TOTALS 216,628 185,345 158,326

Clay,RefractoryMaterialsand
RelatedCompounds CorpusChristi, TX Port Mansfield,TX 552 0 0

Louisiana Brownsville,TX 3,805 0 3,173

(continuedon nextpage)
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Table 2. Continued.

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

Clay,RefractoryMaterialsand
RelatedCompounds Houston,TX Port Mansfield,TX 1,430 0 0

Louisiana Port Mansfield,TX 0 667 5,400

Louisiana Brownsville,TX 14,877 1,940 6,914

Ohio Brownsville,TX 9,261 0 1,402

Illinois Brownsville,TX 0 1,474 2,811

TOTALS 29,925 4,081 19,700

OresandScrapMetals Louisiana Port Mansfield,TX 2,830 3,825 4,187

Louisiana Brownsville,TX 8,214 23,520 11,763

Illinois Brownsville,TX 2,855 0 0

Houston,TX PortMansfield,TX 0 2,306 0

TOTALS 13,899 29,651 15,950

Cement CorpusChristi, TX Harlingen,TX 21,443 7,112 27,561

TOTALS 21,443 7,112 27,561

PrimaryIron andSteelProducts Illinois Brownsville,TX 2,772 0 0

(continuedon nextpage)
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Table 2. Continued.

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

PrimaryIronandSteelProducts Brownsville,TX Port Mansfield,TX 6,331 0 0

Houston,TX Brownsville,TX 9,844 5,278 12,730

Louisiana Brownsville,TX 40,400 70,563 27,845

WestVirginia Brownsville,TX 16,727 39,999 35,581

Ohio Brownsville,TX 12,219 14,900 46,431

Ohio Brownsville,TX 0 0 23,470

Illinois Brownsville, TX 0 0 5,649

TOTALS 88,293 130,740 151,706

GRAND TOTAL 1,850,493 1,696,174 1,883,981
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Table 3. Origin and Destination of Barge-Transported Upbound Trade Flows Involving the GIWW Below
Bay for Major Commodity/Product Groups

Corpus Christi

Upbound Movements

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

GasolineandKerosene Brownsville,TX Louisiana 58,560 32,228 8,793

Brownsville,TX Houston,TX 22,455 0 0

TOTALS 81,015 32,228 8,793

CrudeOil Harlingen,TX TexasCity, TX 103,686 119,879 93,398

TOTALS 103,686 119,879 93,398

OtherPetroleumOils Brownsville,TX Houston,TX 2,742 7,087 4,249

Brownsville,TX CorpusChristi, TX 0 10,528 0

Harlingen,TX Louisiana 3,053 0 0

TOTALS 5,795 17,615 4,249

Manuf./NaturalGas Harlingen,TX CorpusChristi, TX 0 22,898 0

TOTALS 0 22,898 0

(continuedon nextpage)
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Table 3. Continued.

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

Mineral ProductsandRelated
Compounds Brownsville,TX Tennessee 18,999 8,979 12,747

Brownsville,TX CorpusChristi,TX 0 20,187 0

TOTALS 18,999 29,166 12,747

SandandGravel Brownsville, TX CorpusChristi, TX 2,293 0 0

TOTALS 2,293 0 0

Oresand ScrapMetal Brownsville,TX Louisiana 14,873 38,857 0

Brownsville,TX Illinois 0 0 4,685

TOTALS 14,873 38,857 4,685

Cement Port Isabel,TX Harlingen,TX 1,565 0 0

TOTALS 1,565 0 0

ProcessedMetals Port Isabel,TX Houston,TX 4,261 0 0

Brownsville,TX Tennessee 8,314 0 0

TOTALS 12,575 0 0

(continuedon nextpage)
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Table 3. Continued

Commodity/Product Origin Destination Tons Tons Tons

1994 1995 1996

PrimaryIronandSteelProducts Brownsville,TX Illinois 11,540 0 44,715

Brownsville,TX Louisiana 0 12,291 0

Brownsville,TX Beaumont,TX 0 0 15,682

TOTALS 11,540 12,291 60,397

Sorghum Harlingen,TX Louisiana 0 0 25,506

TOTALS 0 0 25,506

CaneSugar Harlingen,TX New Orleans,LA 152,032 111,525 110,094

Harlingen,TX Galveston,TX 0 23,834 0

TOTALS 152,032 135,359 110,094

GRAND TOTAL 404,373 408,293 319,869
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UpboundFlows

During the 1994-1996studyperiod,upboundmovementscomprisedabout17 percentof

all tonnagetransportedon theGIWW belowCorpusChristi Bay (Table3). Sugarmadeup about

35 percentof all upboundflows while crudepetroleummadeup 28 percentoftheseshipments.

Bothproductswereshippedfrom Harlingen;sugarmovedto a Louisianadestinationwhile crude

petroleumwastransportedto Texasrefineries. Gasolineandkeroseneshipmentscomprised

about11 percentofupboundshipmentsduringthestudy periodwhile iron andsteelproducts

madeup about10 percent.

Total Commodity/ProductFlows

Processedpetroleumproductsdominatedthemovementof commerceon thestudied

waterway. Overthestudyperiod,refinedpetroleumproductscomprised64 percentofall

tonnagemovingon thewaterway;about96 percentofthis tonnagewasadownboundmovement.

Fertilizer,sand,andgravel,iron andsteelproductsandsugareachcomprisedfrom 6 to 10

percentofall shipments.Otherproductsofimportanceincludedcement,clay,andrefractory

materials,andoresandscrapmetal.

Scenario1 -- EstimatedBarge CostsAssociatedwith Historic Trade Flows

Initial transportationcostingeffortsfocusedon establishingbenchmarkcosts

representativeof the currentshallowdraft bargemovementson theGIWW below CorpusChristi

Bay. Theestimatedbenchmarkcostsweresubsequentlycomparedwith alternativemodecosts

for purposesof determiningthepotentialtransportationcostsavingsassociatedwith thecurrent

shallowdraft bargetransportationsystem. To accuratelymeasurecurrentbargecostsit was
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necessaryto gaininsighton thedistanceof haulaswell as thetypeof bargeusedon the

movementandthe likely tow size. This informationwasobtainedfrom theWaterborne

Commercedataandthroughtelephoneinterviewswith bargetransportationcompanies,shippers,

andreceivers.Estimatedbargecostswere comparedwith currentbargeratesto determinethe

reasonablenessoftheestimatedcostparameter.In general,estimatedbargecoststendedto

approximatebargeratesafteradjustingfor tow size,tow boathorsepower,andtypeofbarge.

Includedin tables4 and5 areaveragemiles pertrip, tonsperbargeandestimatedbarge

costsfor downbound/upboundshallowdraft bargemovementsassociatedwith all major

commodity/productgroups. As notedabovethemostimportantflow involvedthetransportation

of refinedpetroleumproductsbetweenCorpusChristi refineriesandtheports atBrownsvilleand

Harlingen. The majorityoftheseproductsaretransportedin double-hulledtankbargesthat carry

about25,000barrelsperbargeor 3000tons;eachdedicatedtow typically includestwo barges

thatarepushedby a 1600horsepowertow boat. The costof bargetransportationbetween

CorpusChristi andthe lowerRio GrandeValleywasestimatedto beabout$3.00perton which

wasfoundto closelyapproximatethecurrentrate. Basedon theanalysis,thetotal costofthe

downboundbargemovementof refinedpetroleumproductswasestimatedat $4.54million

(Table 4). Otherdownboundcommodity/productmovementsthatmadeimportantcontributions

to total bargetransportcostsincludedliquid nitrogenfertilizer ($1.01 million), sand,andgravel

($0.76million), andprimaryiron andsteelproducts($1.64million). Theestimatedtotalbarge

costofthedownboundmovementswas$8.51 million.
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Table 4. Estimated Miles/Trip, Tons/Barge,BargeCosts/Ton,Average Barge-Transported Quantity and Total Barge Costsfor Downbound Trade
Flows Involving the GIWW Below Corpus Christi Bay for Major Commodity/Product Groups, 1994-1996

Downbound Movements

Commodity/Product Origin Destination Miles/
Trip

Tons/
Barge

Estimated
Barge
Costs
(S/ton)

Average
Tons

Transported

Total Barge
Cost

(5)

Gasoline CorpusChristi,TX Harlingen,TX 150.63 3,381.33 2.79 490,956.70 1,369,769.1

CorpusChristi, TX Brownsville,TX 157.83 3,168.33 3.02 532,766.70 1,608,955.3

Houston,TX Brownsville,TX 367.53 2,947.83 5.47 20,245.00 110,740.2

TexasCity, TX Harlingen,TX 331.00 3,177.00 4.24 2,318.00 9,828.3

Houston,TX Harlingen,TX 364.00 3,182.00 5.01 3,127.00 15,666.3

Galveston,TX Brownsville,TX 340.00 2,401.00 5.65 7,871.30 44,473.0

TOTALS 1,057,284.70 3,159,432.2

Diesel CorpusChristi,TX Harlingen,TX 149.14 3,270.83 2.67 85,086.70 227,181.4

CorpusChristi, TX Brownsville,TX 155.50 3,291.67 2.87 69,065.00 198,216.6

Houston,TX Brownsville, TX 363.35 1,342.40 6.97 6,942.00 48,385.7

TOTALS 161,093.70 473,783.7

Fuel Oil CorpusChristi, TX Harlingen,TX 149.25 3,619.50 2.75 7,186.70 19,763.3

CorpusChristi, TX Brownsville,TX 158.32 1,200.80 2.86 41,381.00 118,349.7

Houston,TX Brownsville,TX 369.00 339.00 19.63 113.00 2,218.2

TOTALS 48,680.60 140,331.2

(continuedon nextpage)
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Table 4. Continued.

Commodity/Product Origin Destination Miles/
Trip

Tons/
Barge

Estimated
Barge
Costs
(S/ton)

Average
Tons

Transported

Total Barge
Cost

(5)

LubricatingOil Louisiana Brownsville,TX 682.33 1,548.50 16.35 3,203.00 52,369.1

Louisiana Brownsville,TX 451.57 1,171.67 10.50 5,204.00 54,642.0

Houston,TX Brownsville,TX 372.97 1,314.23 9.47 19,935.00 188,784,5

Ohio Brownsville,TX 2,345.40 1,411.50 20.17 9,483.30 191,278.8

Pennsylvania Brownsville,TX 2,367.53 1,400.00 22.59 6,577.30 148,582.0

Port Arthur, TX Brownsville,TX 395.00 1,160.00 9.75 2,807.70 27,375.0

Beaumont,TX Brownsville,TX 424.15 1,343.50 9.65 9,475.70 91,440.2

Illinois Brownsville,TX 1,580.00 1,450.00 22.56 483.30 10,903.3

TOTALS 57,169.30 765,374.5

Dry FertilizerandOtherChemicals Louisiana Harlingen,TX 724.00 1,589.00 7.43 6,880.30 51,120.9

Louisiana Brownsville,TX 776.35 1,498.00 7.49 3,491.00 26,147.6

TOTALS 10,371.30 77,268.5

Liquid FertilizerandOtherChemicals Louisiana Harlingen,TX 691.45 2,321.80 10.50 34,801.00 365,410.5

Houston,TX Brownsville,TX 408.03 1,837.67 6.99 35,531.70 248,366.4

Matagorda,TX Brownsville,TX 241.50 1,595.00 5.49 4,742.00 26,033.6

Mississippi Brownsville, TX 819.43 1,790.33 14.40 12,075.00 173,880.0

TexasCity, TX Harlingen,TX 285.00 2,421.50 5.34 7,281.00 38,880,5

Louisiana Brownsville,TX 702.72 1,832.50 11.03 14,399.00 158,821.0

TOTALS 108,829.70 1,011,391.9

(continuedon next page)
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Table 4. Continued.

Commodity/Product Origin Destination Miles/
Trip

Tons/
Barge

Estimated
Barge
Costs
(S/ton)

Average
Tons

Transported

Total Barge
Cost

(S)

SandandGravel Louisiana Harlingen,TX 644.00 1,508.00 8.49 1,618.00 13,736.8

CorpusChristi, TX Port Isabel,TX 70.50 805.00 2,34 1,730.30 4,048.9

Victoria, TX Port Isabel,TX 369.67 2,366.73 3.83 142,959.60 547,535.2

Victoria, TX Harlingen,TX 225.35 2,004.05 3.89 33,236.00 129,288.0

Louisiana Brownsville,TX 758.38 1,363.00 9.05 7,223.00 65,368.2

TOTALS 186,766.90 759,977.1

Clay, RefractoryMaterialsandRelatedCompounds CorpusChristi,TX Port Mansfield,TX 75.75 224.00 1.67 184.00 307.3

Louisiana Brownsville,TX 666.00 1,394.25 8.74 2,326.00 20,329.2

Houston,TX Port Mansfield,TX 319.00 476.50 5.17 476.70 2,464.4

Louisiana Port Mansfield,TX 542.00 434.25 7.01 2,022.30 14,176.6

Louisiana Brownsville,TX 783.70 1,352.17 8.86 7,910.30 70,085.6

Ohio Brownsville,TX 1,238.20 1,544.00 13.37 3,554.20 47,519.2

Illinois Brownsville,TX 1,798,00 1,439.75 14.63 1,428,30 20,896,5

TOTALS 17,901.80 175,778.7

OresandScrapMetal Louisiana Port Mansfield,TX 558.00 693.07 8.70 3,614.00 31,441.8

Louisiana Brownsville,TX 758.27 1,369.80 9.12 14,499.00 132,230,9

Illinois Brownsville,TX 1,665.00 1,428.00 14.43 951.70 13,733.0

Houston,TX Port Mansfield,TX 337.00 708.70 9.63 768.70 7,402,6

TOTALS 19,833.30 184,807.8

(continuedon nextpage)
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Table 4. Continued.

Commodity/Product Origin Destination Miles!
Trip

Tons!
Barge

Estimated
Barge
Costs
(S/ton)

Average
Tons

Total Barge
Cost

(5)

Cement CorpusChristi,TX Harlingen,TX 205.67 684.00 6.42 18,705.30 120,088.2

TOTALS 18,705,30 120,088.2

PrimaryIron andSteelProducts Illinois Brownsville,TX 1,930.00 1,386.00 18.27 924.00 16,881.5

Brownsville,TX PortMansfield,TX 42.33 1,060.00 2.95 2,110.30 6,225.5

Houston,TX Brownsville,TX 411.10 1,101.00 6.02 9,284.00 55,889.7

Louisiana Brownsville,TX 806.27 1,407.43 10.03 46,269.30 464,081.4

WestVirginia Brownsville,TX 2,221.93 1,255.00 17.42 30,769.00 535,996.0

Ohio Brownsville,TX 2,075.20 1,393.47 16.86 24,516.70 413,351.0

Ohio Brownsville,TX 1,963.30 1,552.90 14.83 7,823.30 116,020.0

Illinois Brownsville,TX 1,931.00 1,412.25 18.27 1,883.00 34,402.4

TOTALS 123,579.70 1,642,847.5

GRAND TOTAL 1,810,216.30 8,511,081.3

Basedon 1994-1996averagetonnage
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Table 5. EstimatedMiles/Trip, Tons/Barge,Barge Costs/Ton,AverageBarge-Transported Quantity and Total BargeCostsfor Uphounli Trade
Flows Involving the GIWW Below Corpus Christi Bay for Major Commodity/Product Groups, 1994-1996

Upbound Movements

Commodity/Product Origin Destination Miles!
Trip

Tons!
Barge

Estimated
BargeCosts

(S/ton)

Average
Tons

Transported

Total
BargeCosts

(5)

GasolineandKerosene Brownsville, TX Louisiana 455.00 2,802.00 9.58 33,193.70 317,995.30

Brownsville,TX Houston,TX 396.70 3,256.00 5.91 7,485.00 44,236.30

TOTALS 40,678.70 362,231.50

CrudeOil Harlingen,TX TexasCity, TX 329.00 2,433.67 5.25 105,654.30 554,685.10

TOTALS 105,654.30 554,685.10

OtherPetroleumOils Brownsville,TX Houston,TX 382.33 2,052.67 8.55 4,692.70 40,122.30

Brownsville,TX CorpusChristi,TX 114.00 3,344.00 3.56 3,509.30 12,493.20

Harlingen,TX Louisiana 679.00 1,527.00 14.57 1,017.70 14,827.80

TOTALS 9,219.70 67,443.30

Manufactured/NaturalGas Harlingen,TX CorpusChristi,TX 148.00 2,308.00 4.31 7,632.70 32,896.80

TOTALS 7,632.70 32,896.80

Mineral ProductsandRelatedProducts Brownsville, TX Tennessee 1,827.33 1,447.33 12.99 13,575.00 176,339.30

Brownsville, TX CorpusChristi,TX 181.00 2,163.00 2.18 6,729.00 14,669.20

TOTALS 20,304.00 191,008.50

(continuedon nextpage)
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Table 5. Continued.

Commodity/Product Origin Destination Miles!
Trip

Tons!
Barge

Estimated
BargeCosts

($!ton)

Average
Tons

Transported

Total
BargeCosts

(5)

Sand andGravel Brownsville,TX CorpusChristi,TX 198.00 726.00 4.31 764.30 3,294.30

TOTALS 764.30 3,294.30

OreandScrapMetal Brownsville, TX Louisiana 831.00 1,249.50 13.80 17,910.00 247,158.00

Brownsville,TX Illinois 1,711.00 1,545.00 19.25 1,561.70 30,062.70

TOTALS 19,471.70 277,220.70

Cement Port Isabel,TX Harlingen,TX 48.00 1,330.00 3.24 521.70 1,690.20

TOTALS 521.70 1,690.20

ProcessedMetals Port Isabel,TX Houston,TX 379.00 1,330.00 5.35 1,420.30 7,598.60

Brownsville,TX Tennessee 1,549.00 1,432.00 13.40 2,771.30 37,135.40

TOTALS 4,191.60 44,734.00

PrimaryIron andSteel Products Brownsville,TX Illinois 1,934.00 1,392.50 18.71 18,751.70 350,844.30

Brownsville,TX Louisiana 899.00 1,215.00 8.94 4,097.00 36,627.20

Brownsville,TX Beaumont,TX 428.00 1,417.00 5.34 5,227.30 27,914.00

TOTALS 28,076.00 415,385.50

Sorghum Harlingen,TX Louisiana 708.00 1,643.00 6.92 8,502.00 58,833.80

TOTALS 8,502.00 58,833,80

(continuedon nextpage)
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Table 5. Continued.

Commodity/Product Destination Miles!
Trip

Tons!
Barge

Estimated
BargeCosts

(S/ton)

Average
Tons

Transported

Total
BargeCosts

(5)

CaneSugar Harlingen,TX NewOrleans,LA 676.00 1,538.00 6.92 124,550.30 861,888.10

Harlingen,TX Galveston,TX 329.00 1,584.00 3.33 7,944.70 26,455.80

TOTALS 132,495.00 888,343.90

GRAND TOTAL 377,511.70 2,897,767.60

Basedon 1994-1996averagetonnage
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The total bargecostassociatedwith upboundmovementswascalculatedto be$2.90

million (Table5). Importantcontributorsto this costwerecanesugar($0.89million), crude

petroleum($0.55),primaryiron andsteelproducts($0.42million), andgasolineandkerosene

($0.36million). Upboundmovementscomprisedabout25 percentofthe estimatedtotal

upbound/downboundbargetransportationcostsof$11.41 million.

Alternative Transportation Modes and Mode Combinations

Thissectionoffersbackgroundon alternativetransportmodesthat maybe usedto

transportupbound/downboundcommercewith closureoftheGIWW belowCorpusChristi Bay.

Closureofthis portionoftheGIWW is expectedto makeall portsbelowCorpusChristi Bay

inaccessibleto shallowdraft transportation.TheseincludetheportsatMansfield,Harlingen,Pt.

IsabelandBrownsville. Theport ofBrownsville would be accessibleby oceanbarge,thus

considerationofthis mode. Considerationis givento railroads,motorcarriers,oceanbarges,and

theproposedpipeline.

Oceanbarges

Oceanoroff-shorebargesareoftendedicatedto particularroutesandoperateundertime

charters.This is in contrastto manyshallowdraft operatorswhich operateastramps. TheU.S.

Army Corpsof EngineersPort Seriesandtelephoneconversationswith oceanbargeoperators

wereusedasa guideto developperspectiveon variouscommodityroutingsthatwould be likely

candidatesfor oceanbargetransportation.In general,adequatewaterdepthandhaul

characteristicswerejudgedappropriatefor all downbound/upboundmovementsofgasoline,

dieseland fuel oil entering/exitingtheport ofBrownsvilleand themajority ofthedownbound
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liquid nitrogenfertilizer movementto Brownsville. Theportionof theseproductshistorically

routedto Harlingenvia shallowdraft bargemaybe routedto Brownsville by oceanbargefor

transhipmentandoverlandtransportationto Harlingenafterwaterwayclosing. Similarly, it was

presumedthattheupboundshipmentofsugarfrom Harlingenwould beacandidatefor transport

to Brownsville for transhipmentand subsequentoceanbargetransportationto Louisianaand

Texasports.

Personnelwith JackFaucettAssociatesinformedthat laborcosts,fuel costsandcosts

associatedwith the capitalexpenditurewerecritical in determiningoceanbargecosts. Basedon

this counsel,oceanbargecostbudgetsasestimatedby theU.S. Army CorpsofEngineersfor the

1989-1990periodwereupdatedto reflect 1997costs. This wasaccomplishedby estimating

indicesthat permittedthetransformationofthe 1989-1990coststo reflectthe 1997period. The

indiceswereobtainedby examiningshallowdraft budgetcosts(replacementcosts,laborcosts,

fuel costs)aspreparedby the U.S. Army CorpsofEngineers,WaterResourcesSupportCenter

for the 1989 through1997periodandcalculatingtheappropriateindices. Perhourtankerbarge

costsfor S000dwt/2000hp,8000dwt/2400hpand 1 0000dwt/3000hpcombinationswereestimated

aswere drybulk oceanbargecostsfor a S000dwt/2000hpand 8000dwt/2400hpcombinations

(Table6). Theestimatedperhourcostof oceanbargeoperationin combinationwith industry

averagespeedswhenloaded/unloaded,distanceofhauland loading/unloadingtimesin port were

usedto calculateperton costsfor theselectedproductroutes. Estimatedoceanbargecostsfor

selectedroutesweresubsequentlydiscussedwith industrypersonnelto developperspectiveon

their reasonableness.In general,theestimatedoceanbargecoststendedto approximatetherates
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Table 6. Estimated Per Hour OceanBarge Costs, 1997

BargeType DWT Horsepower Tug Fuel Barge In Port Running

Drybulk 5000 2000 $202.89 $49.00 $67.67 $270.56 $319.57

Drybulk 8000 2400 $218.47 $58.79 $103.42 $321.89 $380.57

Tank 5000 2000 $202.89 $49.00 $66.64 $269.53 $318.53

Tank 8000 2400 $218.47 $58.79 $102.03 $320.50 $379.29

Tank 10,000 3000 $245.16 $73.50 $128.93 $374.08 $447.58

estimated by industry. Thus, the estimated costs were judged adequate to carry out study

objectives.

Pipeline

Shallowdraft bargesmovingvia theGIWW belowCorpusChristi Bay andaproducts

pipelinearetheprincipaltransportmodescurrentlytransportinggasoline,dieselandfueloil to

thelower Rio GrandeValley market. It is estimatedthatbargeshavecarriedabout80 percentof

this flow while theremainingmarketsharewascarriedvia pipeline. Thepipelinelinks Coastal

Corporationsrefiningcapacityin theCorpusChristi areawith McAllen, Texasin Hidalgo

county. The pipelineincludesabout50 miles of6-inchpipethat extendsfrom CorpusChristi to

Falfurrias,Texasandabout85 miles of4-inchpipethat extendsinto theMcAllen area. This

pipelineis now operatingat full capacityandbecauseofthegrowthin thelower Rio Grande

Valley petroleumproductsmarket,the CoastalCorporationhasannouncedintentionsto increase

theirpipelinecapacityto theValley. Planscall for using theexisting 6-inchsegmentin

combinationwith about80 miles ofnew8-inchpipeandassociatedright-of-waythatwould

extendfrom nearFalfurriasto a newstorageterminalsiteat Edinburg,Texaswhich hasplanned

storagecapacityofabout150,000barrels(Figure3). Thesystemwill include oneexistingpump
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Figure3. ProposedRefinedProductsPipelineSystem
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stationand two newpumpstationswith total horsepowerofabout2500;all pumpstationswill be

locatedon the 50 mile, 6-inchportion ofthepipeline. Thepipelinewill beconstructedto

accommodate1440 lbs of pressurepersquareinch andto transportup to 25,000barrelsper day.

Thenewpipelineis connectedto otherrefinersin theCorpusChristi areaandwill serveasa

commoncarrierofrefinedpetroleumproductsto the lowerRio Granderegion. Thepricingof

pipelinetransportationserviceis expectedto becompetitivewith theshallowdraft barge

transportationthat currentlytransportspetroleumproductsbetweenCorpusChristi refineriesand

terminalsin theportsat Brownsvilleand Harlingen. Theproposedpipelinerepresentsan

estimatedinvestmentof about$25 million.

Motor Carriers, BargesandRailroads

All truck,bargeandrailroadcostswereestimatedwith theReebieAssociatescost

models. In particular,theseincludedtheTruck CostAnalysis Modelv6.2; Rail CostAnalysis

Model v6.2;andBargeCostAnalysisModel v6.1. All transportationcostsreflectthethird

quarterof 1997. Rail routingsandassociatedmileageswereobtainedwith ALK’s PC*RAIL

algorithm,aproductofALK Associates.Railroadcostsarebelievedto be representativeofthe

Union PacificSouthernPacific system,theonly carrierwith trackagethatwill permit servicein

thestudy region. Telephoneinterviewswerecarriedout with shippers/receiversand

transportationcompanypersonnelto obtaindetailedinformationon applicablemode

characteristicsandtransportationratesfor all majorcommodity/productroutings. Thedetailed

modecharacteristicinformationfacilitatedtheestimationofmoreaccuratetransportationcosts

with theReebiemodels. In general,theestimatedtransportationcostswerefoundto

approximatequotedtransportationrates.
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Transhipment Models

To estimatetransportationcoststhat would likely resultwith closureof theGIWW below

CorpusChristi Bay, transhipmentmodelswereconstructedfor eachproduct/commodity

grouping. Thesemodelsincludedtransportationcostsfor alternativemodesandmode

combinationsaswell asany additionaltranshipmentcosts($2.00/ton)andregional

commodity/productdemandsandsupplies. Thetranshipmentmodelsdeterminetheleast-cost

modeormodecombinationsandassociatedflow patterngiventransportationltranshipmentcosts

andsupplies/demands.Consider,for example,downboundmovementsofrefinedpetroleum

productsthat maybe routedvia severaldifferentmodesandmodecombinations.First, Texas

refineriesmayship directlyto demandlocationsin theRio GrandeValley by truck/rail or second,

theymayship by oceanbargeto theport ofBrownsvillefor terminalstorageandsubsequent

truckdelivery to Valleydemandlocations. Refinedpetroleumproductsthathadhistorically been

routedto Harlingenvia shallowdraft bargemaynowbecarriedto Brownsvillevia oceanbarge

for transhipmentandsubsequentdeliveryto theHarlingenrefinedpetroleummarket. Further,

downboundrefinedpetroleumproductsthatoriginatein otherareasthanCorpusChristi may

move to Corpus Christi by shallow draft barge for transhipment andsubsequent routing by

truck/rail to the lower Rio Grande Valley refined petroleummarket.Becauseofthenumerous

routingandtransportationalternativesfor refinedpetroleumproductsandother

commodities/products,thetranshipmentmodelswerenecessaryfor purposesofresolvingthe

least-costmodeandmodecombinations.
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Scenario2 -- Estimated Transport Coststhat Result from GIWW Closure

Included in Tables 7 and8 arethe estimatedshallowdraft bargecostsfor the respective

downboundlupboundtraffic flows by commodity/product groups (Tables 6 and 7) andthe

projectedtransportcoststhatwould likely resultfrom closureoftheGIWW belowCorpus

ChristiBay.

DownboundFlows

Theanalysisshowsgasolinetransportationcostswould nearlydoubleif shallowdraft

bargetransportationwereunavailableasaresultof waterwayclosure. In particular,total

transportationcostis expectedto increasefrom about$3.16million to $6.45million (Table7).

Resultsshowthat gasolineoriginatingat CorpusChristi refineriesthat hadbeenroutedto

BrownsvilleandHarlingenvia shallowdraft bargewouldnow be transportedto Brownsvilleby

oceanbarge. Thatportionwhich hadhistorically beendestinedto Harlingenwould be

transhippedat Brownsvillefor subsequenttruck transportinto theHarlingengasolinemarket.

Thecomparativelysmall quantitiesofgasolinethathavehistorically originatedin the Houston,

Galveston,andTexasCity areawouldmoveby shallowdraft bargeto CorpusChristi for

transhipmentandrail transportto Harlingen. Thecostoftransportinggasolineby oceanbargeto

Brownsvillewasestimatedto be$4.35 million ($4.25/ton). Becauseof theneedto servethe

Harlingengasolinemarketvia truck shipmentsfrom Brownsvillestorageterminals,it was

necessaryto estimatetheincreasedtruckingcostsassociatedwith this additionaldistanceofhaul.

Theadditionaltruckingcostwasestimatedto be $1.69million while thetransportcosts

associatedwith shallowdraft bargetransportationto CorpusChristi andthesubsequentrail

32



Iransportto Harlingenwereestimatedat$0.41 million. Thesumof thesecostsis equalto the

lDtal costestimatepresentedfor gasolinein Table 7 ($4.35+ $1.69+ $0.42 $6.45).

Thecostof transportingdiesel,fuel oil, andlubricatingoil werealsoestimatedto about

doubleasaresultof waterwayclosure(Table7). In particular,dieseltransportcostwas

projectedto increasefrom $0.47to $1.14million while fuel oil transportcostincreasesfrom

$0.14to $0.28million andlubricatingoil transportcostincreasesfrom $0.77million to $1.15

million. Oceanbargeis usedto routedieselandfuel oil from CorpusChristi andHoustonto

Brownsvillewhile shipmentsfrom CorpusChristi to Harlingenarerail-transported.In contrast

to thegasolinesolution,very small quantitiesofdieselandfuel oil aretranshippedat

Brownsville for subsequenttrucktransportto theHarlingenmarket. This is becauseofa smaller

andcomparativelylessefficient oceanbarge($4.25/tonversus$5.74/ton)thatwaspresumedto

be usedfor therelatively small quantitiesoffueloil anddieselmovementsfrom CorpusChristi

to Brownsville. Thus, theprojectedrail routing from CorpusChristi to theHarlingenmarket.

Lubricatingoil suppliesthat originatedin Texaswere rail-transportedto theHarlingenand

Brownsvillemarketswhile out-of-statesupplies(Louisiana,Pennsylvania,Illinois) movedby•

shallowdraft bargeto CorpusChristi for transhipmentandsubsequentrail transportto the

HarlingenandBrownsvillemarkets.

Closureofthe GIWW is projectedto havea comparativelydramaticaffecton the costof

transportingsandandgravel(Table 7). Downboundtransportcostareprojectedto increasefrom

$0.76to $2.76million. About 95 percentofthedownboundsandandgravelmovement

originateson the GuadalupeRiver nearVictoria, Texas. Overthree-fourthsofthis sandand

gravelaredestinedfor Pt. Isabelwith theremainderroutedto the Harlingenarea.Becauseofthe
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Table 7. EstimatedTransportation CostsThat Result From Closureof GIWW Below Corpus Christi Bay for Downbound Trade Flows by Major
Commodity/Product Groups

DownboundMovements

Commodity/Product CurrentTransportCost

($1000)

ProjectedTransport

($1000)

Cost ProjectedIncreasein TransportCost

($1000)

Gasoline 3,159.40 6,454.00 3,294.60

Diesel 473.80 1,142.50 668.70

Fuel Oil 140.30 284.70 144.40

LubricatingOil 765.40 1,150.70 385.30

Dry FertilizerandOtherChemicals 77.30 148.00 70.70

Liquid FertilizerandOtherChemicals 1,011.40 1,566.10 554.70

SandandGravel 759.90 2,759.40 1,999.50

Clay, RefractoryMaterialsandRelatedCompounds 175.80 343.40 167.60

OresandScrapMetal 184.80 461.80 277.00

Cement 120.10 156.20 36.10

PrimaryIron andSteel Products 1,642.80 2,460.20 817.40

TOTAL 8,511.10 16,927.00 8,416.00
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Table 8. Estimated Transportation Coststhat Result from Closure of the GIWW Below Corpus Christi Bay for Upbound
Trade Flows by Major Commodity/Product Groups

UpboundMovements

Commodity/Product

GasolineandKerosine

CrudeOil

Other PetroleumProducts

ManufacturedandNaturalGas

Mineral ProductsandRelatedCompounds

Sand andGravel

OresandScrapMetal

Cement

ProcessedMetals

PrimaryIron andSteel Products

Sorghum

CaneSugar

TOTAL

CurrentTransportCost

($1000)

362.20

554.70

67.40

32.90

191.00

3.30

277.20

1.70

44.70

415.40

58.80

888.30

2,897.60

ProjectedTransportCost

($1000)

433.20

1,479.20

89.80

61.40

412.20

7.10

403.80

7.10

124.90

624.90

115.90

2,139.70

5,899.00

ProjectedIncreasein TransportCost

($1000)

71.00

924.50

22.40

28.50

221.20

3.80

126.60

5.40

80.20

209.30

57.10

1,251.40

3,001.40
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~navailabilityofrail serviceatthe sourceofsandandgravelsupplyall shipmentsaretruck-

Iransported,thustherelativelydramaticincreasein transportationcosts. All remainingsandand

gravelmovementsaretransportedby rail.

Thetransportationcostassociatedwith the downboundmovementofprimaryiron and

steelproductsis projectedto increasefrom $1.64million to $2.46million (Table7). Results

showout-of-statesuppliesoftheseproductswould be routedto CorpusChristi by shallowdraft

bargewheretheywould betranshippedfor subsequentrail shipmentto Brownsville. Primary

iron andsteelproductsshippedfrom Texasoriginsareshippeddirectly by rail to Brownsville.

Closingthe GIWW belowCorpusChristi Bay is projectedto increasetotal transportcost

fiom $8.51 million to $16.93million, a 99 percentincreasein transportcost. Resultsindicate

that about63 percentofthedownboundmovementwouldmovedirectly from origin to

destinationby truck, rail oroceanbargewhile remainingquantities(37%)would transhipat

CorpusChristi for subsequentmovementto the lower Rio GrandeValley area.

UpboundFlows

Transportationcostsassociatedwith canesugar,the leadingupboundmovement,is

projectedto increasefrom $0.89million to $2.14 million asaresultofclosingtheGIWW below

CorpusChristiBay (Table8). The analysisshowthe least-costalternativeto thecurrentshallow

draft bargewould involve rail shipmentsfrom Harlingento LouisianaandsoutheastTexas

demandcenters.Crudeoil, the secondmostimportantupboundmovement,is projectedto have

its transportcostsincreasefrom $0.55million to $1.48million asaresultof waterwayclosure.

Theanalysisprojectscrudeoil to be routedfrom Harlingento CorpusChristiby railroadwhere it
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is transhippedandsubsequently shipped to demand centers in southeast Texas by shallow draft

barge.

Closure of the waterway is projected to increase total upbound costs from $2.90 million

to $5.90million, an increaseofslightly over 100 percent. About two-thirds of the rerouted

commodities/products move directly by truck, railroadoroceanbargewhile theremainingone-

third areshippedto CorpusChristi wheretheyaretranshippedfor subsequentmovementon

shallowdraftbarges. SeeAppendixA for additionaldetail regardingestimatedtransportation

costsafterclosureof theGJWWbelowCorpusChristi Bay.

Effect of the ProposedRefinedPetroleum Product Pipeline on GIWW Traffic

This sectionpresentsanalysisdesignedto determine(1) theeffectoftheproposed

pipelineon downboundmovementsofrefinedpetroleumproductsby shallowdraftbarge

(scenario3) and(2) theeffectofclosingthe GIWW belowCorpusChristi Bay ondownbound

movementsof refinedpetroleumproductsby theproposedpipelineandothertransportation

modes(scenario4). The analysisis designedto offer improvedinsighton thetransportation

benefitsof theGIWW givenimplementationoftheproposedpipeline.

To accomplishobjectivesassociatedwith scenarios3 and4, a frameworkwasdeveloped

thatreplicatedtheprofit-maximizingbehaviorof theproposedpipeline. Thisperspectivewas

thoughtto be appropriatefor identifying therole ofwaterbornetransportationin supplying

petroleumproductsto thelower Rio GrandeValley region.

Thedevelopedtranshipmentmodel requiredsubstantialinformation. In particular,it was

necessaryto (1) estimatethe demandfor refinedpetroleumproducts(gasoline,diesel,fuel oil) in
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the lower Rio Grande Valley by geographic subregion, (2) estimaterefinedpetroleumtrucking

costs that link storage terminal sites (Brownsville and Harlingenaremarine-servedterminals

while Edinburg is the terminal site for proposedpipeline)to subregiondemandsin thelower Rio

(lirandeValley, (3) estimate shallow draft andoceanbargecoststhat link refinedpetroleum

supply locationsto marine-servedterminalsitesatBrownsville/Harlingenaswell asothercosts

thatwould unfavorablyinfluencethecompetitivepositionof bargetransportationrelativeto the

proposedpipeline,and(4) estimatesuppliesofrefinedpetroleumproductsthat areavailablefor

transportto thelowerRio GrandeValley area.

LowerRio GrandeValleyrefinedpetroleumdemandwasestimatedwith information

obtainedfrom theTexasComptrollerofPublicAccounts,WaterborneCommercedata,and

conversationswith petroleumindustrypersonnel.Gasolinedemandwasestimatedto be 1.311

million tonswhile dieselandfuel oil demandwasestimatedto be 0.207and0.064million tons,

respectively.Thesedemandsweresubsequentlyallocatedto studyareasubregionsby

population.A regionencompassingall exceptthewestern-mostportionofCameroncountywas

estimated to include35 percentofdemand(Brownsvilleregion)while theremainderofCameron

county (western-most portion of county) was estimated to include about 10 percent of demand

(Harlingenregion). A regionincluding Starrcountyandall ofHidalgocountyexcepttheeastern-

mostportionwasestimatedto includeabout45 percentof demand(McAllen region)while the

remainingarea(eastern-mostportionofHidalgocounty)wasestimatedto include 10 percentof

demand(Weslacoregion). SeeFigure3.

Roadmileagesfrom thethreestorageterminalsites(Brownsville,Harlingen,Edinburg)

to thefourdemandregions(Brownsville,Harlingen,McAllen, Weslaco)in combinationwith the
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Reebietruck costmodelgaveestimatedcostsof distributinggasoline,dieselandfuel oil in the

studyregion. Thecostsoftransportingtherefinedproductsfrom supply locationsto terminal

sitesat Brownsville/Harlingenby barge,oceanbarge,truck andrail werethoseestimatedfor

scenarios1 and2. Furtherresearchsuggestedthatbargetransportationmayincludeadditional

coststhat shouldbe takeninto accountwhenevaluatingthecompetitivenessofwaterborne

commercerelativeto that ofpipelineoperations.Theseincludedtheadditional

loading/unloadingcostsassociatedwith bargetransportationaswell asport fees,insuranceand

demurrage.Theadditionalcostofbargetransportationwasestimatedto be $2.00perton.

Refinedpetroleumproductsupplieswerethoseincludedin theabovescenarios;in addition,it

wasassumedthattheproposedpipelineconnectingtheCorpusChristi refining industryto the

lower Rio GrandeValley regionwouldhavenecessaryrefinedproductsuppliesto maximize

theirprofit.

After including theaboveinformationinto atranshipmentmodel, avarietyofpipeline

tariffs wereanalyzedwith thetranshipmentmodel to determinetherevenue-maximizingtariff for

thepipelineaswell asmarketsharesheld by thepipeline,bargesandothertransportmodes. It

wasassumedthat therevenue-maximizingthroughputfor thepipelinewouldapproximatethe

profit-maximizingoutputbecauseof thevery high fixed costsassociatedwith pipeline

operations.It is estimatedthatfixed costsrepresentabout75 percentoftotal costsfor many

pipelinesystems.
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Scenario3 -- Effect of ProposedPipeline on Shallow Draft Barge Traffic

Theanalysisshowstheproposedpipelinewould havean importantaffecton thequantity

of refinedpetroleumproductstransportedto the lowerRio GrandeValleyby shallowdraftbarge.

Theproposedexpansionofpipelinecapacityis projectedto reducethe quantityofrefined

petroleumproductscarriedby shallowdraft bargefrom 1.260million tonsto 0.871 million tons

while pipeline-carriedproductincreasesfrom 0.322to 0.711 million tons. Theportsat

BrownsvilleandHarlingenareproje,ctedto experienceimportantreductionsin thequantityof

refinedpetroleumproducthandled,however,thegreatestdeclineis projectedfor Harlingen

wherequantitieshandleddeclineover 50 percent.

Theanalysisprojectstheproposedpipelinewould generaterevenuesof $4.62million

with aprofit-maximizingtariff of$6.50per ton. Thepipelineis projectedto transport0.711

million tonsor about60 percentof its annualcapacity.Thecomparativelyhightariff chargedby

thepipeline($6.50/tonfor pipelineversusabout$3.00/tonfor barge)is dueto theadditionalport

fees,insurance,demurrageandloading/unloadingcostattributedto bargetransport(estimatedat

$2.00perton) andthelocationadvantageofthepipelineterminalat Edinburgrelativeto the

demandcentersin HidalgoandStarrcounties.

Scenario4 -- Effect of GIWW Closure on Transportation Costswith Proposed
Pipeline in Operation

Closing the GIWWbelow Corpus Christi Bay increases the role of theproposedpipeline

in meeting refined petroleum demands in the lower Rio Grande Valley. This is expectedsince

shallow draft barge transportation to the HarlingenlBrownsville terminals would no longer be
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availableandalternative modes are relatively less efficient. Based on the assumed profit-

maximizing behavior of the proposed pipeline, pipelines would serve55 percent (0.869 million

tDns) of the Valley’s refined petroleum market while ocean barge would transporta35 percent

share (0.555 million tons) and railroads a 10 percentshare(0.158 million tons) if thewaterway

were closed. The analysis shows the proposed pipeline would generaterevenuesofabout$8.69

niillion with anestimatedprofit-maximizingtariffof$10.00per tonoftransportedpetroleum

product.

To developinsight on thetransportationbenefitsofthe GIWW, transportation

costs/chargesassociatedwith scenarios3 and4 werecontrasted.In this analysis,thedownbound

costs/chargesoftransportingtherefinedpetroleumproductfrom supply locationsto thelower

Rio GrandeValley areconsideredaswell astheestimatedtruckingcostsofdistributingthe

productfrom theterminalsites(Brownsville,Harlingen,Edinburg)to thefour demandregions

(Brownsville,Harlingen,Weslaco,McAllen) in theValley. Theanalysisshowsthedownbound

cost/chargesassociatedwith gasolinewould increase$4.23million peryearif theproposed

pipelinewereoperationalandtheGIWW belowCorpusChristi wereclosedto shallowdraft

bargetransportation.This increaseis attributableto the increasedcostassociatedwith usingthe

lessefficientoceanbargeandthe $3.50perton increasein thepipelinetariff ($6.50to

$10.00/ton)thatis facilitatedby thereducedcompetitivenessofthe oceanbarge. Downbound

transportationcostsareprojectedto increase$0.78and$0.24million for dieselandfuel oil,

respectively,with waterwayclosurewhile truckingcostsassociatedwith distributingtheproduct

in theValley declinemodestly($0.08million). In summary,transportationcostsassociatedwith

supplyingthelower Valley with refinedpetroleumproductsis projectedto increaseabout$5.17
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nillion peryearif theproposedpipelineis madeoperationalandtheGlWWbelowCorpus

Christi is closed.

Study Limitations

The analysis assumes that the historic quantitiesshippedbetweentheoriginsand

destinationsidentifiedin theWaterborneCommercedatasetwould continuein eachof the

analyzed scenarios. It seems likely that someorigins anddestinationsaswell asquantities

transportedbetweenorigins anddestinationswould changeif shallowdraft bargetransportation

on theGIWW belowCorpusChristi Bay wereabandoned.Further,it wasassumedthatthe

measuredchangein transportationcostthat is projectedto occurwith closureofthe GIWW

(scenario1 versusscenario2) would approximatethechangein expendituresfortransportation

service. If a competitivetransportationenvironmentdoesnot evolve,the measuredcostmay

tendto underestimatethechangein expenditures.

Theanalysiswhichfocuseson theproposedpipelineandits impacton shallowdraft

bargetransportationof petroleumproductson theGIWW belowCorpusChristi Bay (scenario3)

andtheassociatedmeasurementoftransportationbenefitsoftheGIWW (scenario4) wasbased

on estimatedparametersthat couldnot be validatedby industrysources.A follow-up study

carriedoutaftercompletionofthepipelineis probablydesirable. Further,a studywhich

measuresthechangein emissionsandroadwaycongestionthat would likely resultwith waterway

closurewould addimportantinformationregardingthebenefitsof theGIWW belowCorpus

Christi Bay.
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Conclusions

Thepurposeofthis studywasto measurethetransportationbenefitsassociatedwith the

GIWW belowCorpusChristi Bay. Fourscenariosweredevelopedandevaluatedfor purposesof

accomplishingstudy objectives.Thefirst scenario(scenario1) measuredtotal transportcost

associatedwith currentshallowdraft bargeoperationson thewaterwaywhile scenario2

measuredtotal transportationcostsof alternativemodesandmodecombinationsthatwould

likely beadoptedif thewaterwaywereclosed. Transportationcostsassociatedwith scenarios1

and2 werecomparedto obtainameasureoftransportationcostbenefitsofthe examined

waterway. Becauseofarecentlyproposedrefinedpetroleumpipelinethat is to connectthe

petroleumrefiningcapacityin theCorpusChristi areato demandsin the lower Rio Grande

Valley, two additionalscenariosweredevelopedandevaluated.Thethird scenario(scenario3)

attemptsto measuretransportationcostsandmarketsharesfor theproposedpipelineandshallow

draftbargegivenoperationalizationoftheproposedpipeline. Thefourth scenario(scenario4) is

designedto measuretransportationcostsandmarketsharesfor theproposedpipelineandother

transportmodesgivenshallowdraft bargetransportationis no longeravailablebecauseof

waterwayclosure. By contrastingscenarios3 and4, thetransportationbenefitsofthewaterway

aremeasuredgivenoperationof theproposedpetroleumproductpipeline.

AnalysisshowsclosingtheGIWW would aboutdoublethetotal transportationand

transhipmentcostsassociatedwith currentcommodity/productflows on thewaterway(scenario1

versusscenario2). The highercostsresultfrom theunavailabilityoftheshallowdraft bargeas

well astheadditionaltranshipmentcoststhat would likely occur. In particular,costsare

projectedto increasefrom $11.41 million to $22.83million peryearwith closureofthe GIWW
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below Corpus Christi Bay. Resultsshowthat implementationof theproposedpetroleumproduct

pipeline would reduce the currentrole ofshallowdraft bargein transportationoftheseproducts

to the lower Rio Grande Valley, regardless, closing the waterway would substantially increase

cost/charges associated with transportation of these products (scenario 3 versus scenario 4).

rransportation costs associated with the transportationofpetroleumproductsto the Valley

region is projected to increase about $5.17 million per year given operationalization of the

proposed pipeline and closure of the waterway. In summary, although modest quantities of

commodities/products are currently transportedvia theexaminedwaterway,its closurewould

appear to have important implications for selected enterprisesthatdependon thetransportation

service of the shallow draft barge.
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Appendix A

Tables Al, A2, and A3 provide additional information regarding the estimated

~ommodityand product transport costs that result after closure of the GIWWbelow Corpus

Christi Bay. Table Al relates portion of transportationcoststhat areattributableto directand

iranshippedmovementsafterclosureoftheGIWW. A directmovementis onethatmoves

lirectly from origin to destinationviaa particulartransportmode. In contrast,a transhipped

movementis transportedfrom anorigin to an intermediatepoint (transhipmentlocation)whereit

i5 transferredto anothermodefor final movementto adestination.Forexample,TableAl

shows41 and59 percentoftotal gasolinetransportcostwereattributedto directandtranshipped

movements,respectively,afterclosureoftheGIWW while 75 and25 percentof liquid

fertilizer/chemicalmovementsweredueto directand transhippedmovements,respectively.

TableA2 relatestheportionofdirect transportcoststhat areattributableto variousmodes.For

example,100percentofthedirecttransportcostsfor gasolinecanbeattributedto oceanbarge,

whereas,for liquid fertilizer/chemicalstherespectivecostsharesare65 and35 percentforocean

bargeandrail (TableA2). TableA3 andA4 providestransportcostinformationaboutthe

transhippedmovements.This costinformationis segregatedinto “shipmentsto transhipment

locations”(TableA3) and“shipmentsfrom transhipmentlocations”(TableA4). Forgasoline

shipmentsto transhipmentslocations,an estimated2 and98 percentof thesetransportcostswas

dueto shallowdraft andoceanbarge,respectively(TableA3). The shallowdraft gasoline

movementsrepresentflows from refineriesin the Houstonareato CorpusChristi wherethecargo

wastranshippedto anothermodefor final movementto astudyregiondestination.The ocean

bargemovementsrepresentflow from CorpusChristi refineriesto Brownsville wheregasoline
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was transferredto anothermodefor final deliveryto a studyregiondestination. Becauseofthe

projectedclosingof theGIWW belowCorpusChristi Bay, shallowdraft bargewouldnot be

availableto transportthesubstantialquantitiesof gasolinewhichmovesto terminalsin

1-larlingen,thustheneedto transhipgasolineat Brownsvillefor subsequentmovementto

Harlingen. All (100%)ofthe liquid fertilizer/chemicalwasfoundto moveto atranshipment

location(CorpusChristi) viaoceanbargefor subsequentdeliveryvia analternativemodeto a

study regiondestination(TableA3). TableA4 shows96percentof gasolinetransportcost

associatedwith shipmentsfrom transportationlocationswasassociatedwith thetruckmode

while 4 percentwasdueto railroad. Thetruckingcostswereassociatedwith transportationof

the gasolinefrom Brownsville (transhipmentlocation) to Harlingenwhile railroadcostsreflect

gasolinemovementsfrom CorpusChristi to astudyregion destination(TableA4). TableA4

show 100percentofthe liquid fertilizer/chemicalcostsassociatedwith transportationfrom

transhipmentlocationsto be attributableto thetruck mode.
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Table Al. Estimated Percent of Total T
Transbipped Movementsfor Major Corn
Corpus Christi Bay

ransport Cost Attributed to Direct and
modity/Product Groups After Closureof GIWW

.

Commodity/Product
Direct Transhipped(%) (%)

Gasoline 41.0 59.0

Diesel 93.0 7.0

FuelOil 99.0 1.0

LubricatingOil 44.0 56.0

Dry Fertilizer/Chemicals 0.0 100.0

Liquid Fertilizer/Chemicals 75.0 25.0

SancliGravel 100.0 0.0

Clay/RefractoryMaterials 4.0 96.0

Ores/Scrap 15.0 85.0

Cement 100.0 0.0

PrimaryIron/Steel 38.0 62.0

CrudeOil 78.0 22.0

CaneSugar 100.0 0.0
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Table A2. EstimatedPercent of Total Transport Cost Attributed
Direct Movementsfor Major Commodity/Product Groups After
Corpus Christi Bay

to ModesInvolved
Closureof GIWW B

in
elow

OceanBarge RailCommodity/Product (%) (%) Truck(%)

Gasoline 100.0 0.0 0.0

Diesel 41.0 59.0 0.0

FuelOil 80.0 20.0 0.0

LubricatingOil 0.0 100.0 0.0

Liquid Fertilizer/Chemicals 65.0 35.0 0.0

Sand/Gravel 0.0 18.0 82.0

Clay/RefractoryMaterials 0.0 0.0 100.0

Ores/Scraps 0.0 0.0 100.0

Cement 0.0 95.0 5.0

PrimaryIron/Steel 0.0 95.0 5.0

CrudeOil 100.0 0.0 0.0

CaneSugar 0.0 100.0 0.0
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Table A3. EstimatedPercentofTotal Transport CostAttributed to ModesInvolved in
Transportation to Transhipment Locations for Major Commodity/Product Groups After
Closure of GIWW Below Corpus Christi Bay

Transportationto Transhipment Locations

ShallowDraft OceanBarge Rail Truck

Commodity/Product Barge(%) (%) (%) (%)
Gasoline 2.0 98.0 0.0 0.0

Diesel 0.0 100.0 0.0 0.0

Fuel Oil 0.0 100.0 0.0 0.0

LubricatingOil 100.0 0.0 0.0 0.0

Dry Fertilizer/Chemicals 100.0 0.0 0.0 0.0

Liquid 0.0 100.0 0.0 0.0
Fertilizer/Chemicals

Clay/RefractoryMaterials 100.0 0.0 0.0 0.0

Ores/Scrap 52.0. 0.0 48.0 0.0

PrimaryIron/Steel 100.0 0.0 0.0 0.0

Crude Oil 0.0 0.0 100.0 0.0
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‘~‘ableA4. EstimatedPercent of Total Transport CostAttributed to
Iransportation from Transhipment Locations for Major Commodi
~fter ClosureofGIWW Below Corpus Christi Bay

Modes
ty/Prod

Involved
uct Group

in
s

Transportation from TranshipmentLocations

OceanBarge Rail
Commodity!Product (%) (%) Truck(%)

Gasoline 0.0 4.0 96.0

Diesel 0.0 0.0 100.0

FuelOil 0.0 0.0 100.0

Lubricating Oil 0.0 100.0 0.0

Dry Fertilizer/Chemicals 0.0 100.0 0.0

Liquid Fertilizer/Chemicals 0.0 0.0 100.0

Clay/RefractoryMaterial 0.0 80.0 20.0

Ores/Scrap 58.0 42.0 0.0

Primary Iron/Steel 0.0 100.0 0.0

CrudeOil 100.0 0.0 0.0
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